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@ Multiplex signal processing apparatus. 

(g) In a multiplex signal processing apparatus, in the band of a 
demodulated signal in which a carrier is amplitude-modulated in 
a vestigial side band by a main signal, another carrier which is 
identical in frequency with the first carrier but different in phase 
by 90° is amplitude-modulated in double side bands by a 
multiplex signal different from the main signal and formed into a 
vestigial side band signal by a nyquist filter is superposed. At 
least either the frequency or polarity of the multiplex signal is 
inverted on the transmission side by a multiplier, an oscillator 
and a filter. At least either the frequency or polarity of the 
multiplex signal is inverted on the reception side by a multiplier, 
an oscillator and a filter. The reception side has a crosstalk 
reduction filter for removing a crosstalk from the main signal to 
the multiplex signal. 
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Description 



Multiplex signal processing apparatus 



This invention relates to an apparatus for multi- 
plexing signals on other amplitude-modulated sig- 
nals. 

Considering the transmission systems, for 
example, on television broadcastings, more than 
twenty five years have passed since the color 
television broadcastings on the conventional Na- 
tional Television System Committee (NTSC) method 
started in 1960 in Japan. In this period, a variety of 
novel television systems were proposed in response 
to requests for high definition image and the 
enhancement of the performance of television 
receivers. In addition, the programs of broadcasting 
have been changing from mere studio programs and 
live programs to those with high picture quality and 
realistic feeling such as cinema-size movies. 

The conventional broadcasting runs on such 
specifications as 525 scanning lines, 2:1 interlace 
scanning, 42. MHz horizontal bandwidth of lumin- 
ance signal and 4:3 aspect ratio (refer to, for 
example, Pritchard, "US Color Television Fundamen- 
tals -A Review", IEEE Trans. Consumer Electron., 
vol. CE-23, pp.467-478, No. 1977). As described 
above, the present television broadcasting is re- 
stricted of its signal band by the standard, and it is 
hence difficult to add other mass information. In 
such background, we proposed a television signal 
configuration method capable of multiplexing mass 
information in a specific band, while keeping com- 
patibility with the conventional television system. 
(See Y. Yasumoto et ai. "An Extended Definition 
Television System Using Quadrature Modulation of 
the Video Carrier with Inverse Nyquist Filter", IEEE 
Trans. Consumer Electronics, Vol. CE-33, 
pp. 173-180, Aug. 1987 and U.S. Application 
No. 070804 filed July 7, 1987). 

Proposed was a system of amplitude-modulating, 
in vestigial side band, carrier P 2 , which is a multiplex 
signal different from a main signal, that is, the 
amplitude-modulated television signal of vestigial 
side band in the conventional television system, and 
has the identical frequency as a video carrier Pi and 
a phase differing by +90° or -90° from that of the 
video carrier Pi, so as to remove the carrier P2 in the 
blanking period. This modulated signal is limited of 
its band by a filter having symmetrica! characteristics 
regarding video carrier to that of video intermediate 
frequency filter in the conventional television recei- 
vers. This signal is added to the vestigial side band 
amplitude-modulated television signal, and therefore 
the signals are multiplexed. The television signal 
processing method on the receiver side of the 
television signal combined in the above way is 
explained below. In the conventional television 
receiver, the multiplex signal component forms 
double side bands. Accordingly, impairment by 
multiplex signal on the conventional television 
receiver which executes a video signal synchronous 
detection does not occur theoretically. 

A multiplex signal demodulation method in the 
receiver of the television signal combined in the 
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above method is described next. The signal in the 
video intermediate frequency band which is an 
output of the tuner is limited of its band by a filter so 
that the video base band signal should form double 
side bands. When this band-limited signal is syn- 
chronously detected by a regenerated carrier of 
multiplex signals, that is, a carrier I2 having an 
identical frequency with a video carrier h and 
differing in phase by +90° or -90° from that of the 
video carrier h, only the multiplex signal compo- 
nents can be demodulated without any quadrature 
distortion. In the above publication of IEEE and the 
U.S. Application No. 175409 filed on March 28, 1988, 
a multiplex signal processing apparatus was pro- 
posed which can transmit the television signals 
including image information with an aspect ratio of 
more than 4:3 by classifying the region of which 
aspect ratio is 4:3 among the images having an 
aspect ratio of not less than 4:3 as main signals and 
the remaining region as multiplex signals. 

These proposals, however, have problems left 
unsolved from a viewpoint of impairment of the 
conventional television receivers. In particular, in the 
television receivers having a detection circuit owing 
to pseudo-synchronous detection or envelope de- 
tection, impairment to a certain extent is left in 
comparison with the television receivers having a 
detection circuit owing to the synchronous detec- 
tion. It is moreover impossible to extend the 
transmission band considering the effective use of 
radio wave resources. 

It is a primary object of this invention to present a 
multiplex signal processing apparatus capable of 
multiplexing mass information in the specific band 
while keeping compatibility with the conventional 
television system, wherein impairment caused by 
multiplex signals on the conventional television 
receivers can be reduced and the crosstalk from 
main signals to multiplex signals can be suppressed. 

To achieve the above object of the present 
invention, a transmission apparatus comprises 
means for modulating a first carrier by a main signal, 
means for inverting at least either frequency or 
polarity of a multiplex signal, and means for 
modulating a second carrier whose phase is differ- 
ent by 90° from that of the first carrier by an output 
from the inverting means. A receiving apparatus 
comprises first synchronous detection means for 
obtaining the main signal by synchronously detect- 
ing in-phase component of the carrier, second 
synchronous detection means for obtaining the 
multiplex signal by synchronously detecting quad- 
rature component of the carrier, a filter for removing 
crosstalk from the main signal from the output of the 
second synchronous detection means, and means 
for inverting at least either frequency or polarity of 
the output from the filter. 

When configurated in the above way, a television 
signal capable of multiplexing other information in 
the specific band of the present television broad- 
casting can be generated, and hence not only 
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pictures of the conventional television broadcasting 
but also multiplexed information can be obtained by 
exclusive receivers. By the existing television recei- 
vers, moreover, the pictures of the conventional 
television broadcasting can be received without 
being impaired by the multiplex signals. At present, a 
large number of television receivers equipped with a 
tuner composed of pseudo-synchronous detection 
circuit and envelope detection circuit are considered 
to be used widely, and hence the reduction of 
impairment caused by multiplex signals by this 
invention exerts great effects. Since the multiplexed 
signals can be taken out by exclusive receivers 
without quadrature distortion, excellent effects can 
be obtained also from a viewpoint of effective use of 
radio wave resources. 

Fig. 1 is a block diagram showing a multiplex 
signal processing apparatus on the trans- 
mission side, 

Fig. 2 is a block diagram showing the 
multiplex signal processing apparatus on the 
reception side, 

Fig. 3, Fig. 5, Fig. 7 and Fig. 9 are detailed 
block diagrams of the multiplex signal process- 
ing circuits on the transmission side, 

Fig. 4, Fig. 6. Fig. 8 and Fig. 10 are detailed 
block diagrams of the multiplex signal regener- 
ators on the reception side. 

Fig. 1 1 is a spectrum view showing frequency 
inversion of the multiplex signal, 

Fig. 12 is a spectrum view showing a 
processing method of the multiplex signal 
processing apparatus on the transmission side, 
and 

Fig. 13 is a spectrum view showing the 
processing method of the multiplex signal 
processing apparatus on the reception side. 
Fig. 1 is a block diagram showing a multiplex 
signal processing apparatus on the transmission 
side, in which numeral 1 is a main signal generator, 2 
is an input terminal of the main signal, 3 is an 
amplitude modulator, 4 is a VSB filter, 5 is an adder, 6 
is an oscillator, 7 is a phase shifter, 8 is a multiplex 
signal generator, 9 is a multiplex signal processing 
circuit, 10 is an input terminal of multiplex signal, 1 1 
is an amplitude modulator, 12 is an inverse nyquist 
filter, 14 is a composite signal output terminal, 15 is a 
transmitter and 16 is an antenna. Numeral 13 is a 
multiplex signal superposing circuit combining the 
amplitude modulator, inverse nyquist filter and 
adder. A carrier Pi obtained from the oscillator 6 is 
amplitude-modulated by a main signal, for example, 
a video base band signal generated by the main 
signal generator 1 by means of the amplitude 
modulator 3. The obtained modulated signal is 
limited of its band by the VSB filter 4 to be in vestigial 
side band, and then fed to the adder 5. The VSB 
filter 4 is a filter to transform double side bands into a 
vestigial side band. An example of spectrum of a 
vestigial side band amplitude-modulated modified 
television signal in the NTSC television system is 
shown in Fig. 12(a). This is a case that the lowerside 
band of a video carrier Pi is a vestigial side band. 
Any signal will do as far as it is subjected to the 
vestigial side band amplitude modulation, and there- 



fore the system may not be limited to the NTSC 
television system alone. A carrier P 2 is formed by 
shifting the phase of the carrier Pi obtained by the 
oscillator 6 by +90° or -90° using the phase shifter 
5 7. The carrier P2 is subjected to the double side 
band amplitude modulation by means of the ampli- 
tude modulator 1 1 by a signal obtained by inverting 
the frequency and the polarity of the multiplex signal 
generated by the multiplex signal generator 8 in the 
10 multiplex signal processing circuit 9, and more 
preferably, subjected to the carrier suppression 
double side band amplitude modulation in the 
blanking period. Here, the double side band ampli- 
tude modification may always by replaced by the 
15 carrier suppression double band amplitude modula- 
tion. The modulated signal is limited of its band by 
the inverse nyquist filter 12 and fed to the adder 5. 
The amplitude-frequency characteristics of the in- 
verse nyquist filter 12 are symmetric to the ampli- 
20 tude-frequency characteristics right before the 
video detection of the receiver in regard to the video 
carrier. Fig. 12(b) is an example of amplitude-modu- 
lated signal formed by vestigial side band amplitude 
modulation from the carrier P2 which is a multiplex 
25 signal having an identical frequency with the video 
carrier Pi and a phase differing from that of the video 
carrier Pi by 90°. An output of the adder 5 is a 
composite signal. That is, a multiplex signal is 
superposed on a video base band signal to form a 
30 composite signal. A spectrum of a composite signal 
is shown in Fig. 12(c). The composite signal is 
transmitted from the transmitter 15 and antenna 16, 
but the transmission line is not limited to the radio 
system alone. In the above case, the composite 
35 signal is formed by adding the outputs of the inverse 
nyquist filter 12 and the VSB filter 4, but it is also 
possible to add the output of the amplitude 
modulator 3 and that of the inverse nyquist filter 12 
and enter the sum in the VSB filter 4 so as to form a 
40 composite signal. 

Fig. 2 is a block diagram showing the multiplex 
signal processing apparatus on the reception side 
related to an embodiment of the present invention, 
wherein numeral 41 is an antenna, 42 is a tuner, 43 is 
45 a video intermediate frequency filter, 44 is a video 
detector, 45 is a carrier regenerator, 46 is a phase 
shifter, 47 is a filter, 48 is a multiplex signal detector, 
50 is an output terminal of the main signal, 51 is an 
output terminal of the multiplex signal, 52 is a main 
50 signal processor, 53 is a multiplex signal regener- 
ator, and 45 is a multiplex signal processor. Here, 49 
is a multiplex signal separator assembling the units 
for separating the main signal and the multiplex 
signal. A signal sent out from the transmission side 
55 is received by the antenna 41 , frequency-converted 
to the intermediate frequency band by the tuner 42, 
and band-limited by the nyquist filter 43. The 
band-limited signal is formed into a signal shown in 
Fig. 13(a) in which the multiplex signal component 
60 shown by shaded area is turned to be double side 
bands. The band-limited signal is fed to the video 
detector 44 and the carrier regenerator 45. In the 
carrier regenerator 45, the carrier h for synchronous 
detection is regenerated. The band-limited signal is 
65 detected by the video detector 44 to be a main 
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signal, that is, a video base band signal. The main 
signal is converted, for example, to RGB signals by 
the main signal processor 52 and displayed on a 
screen. The output of the tuner 42 is band-limited by 
the filter 47 so that the main signal should be double 5 
side band signal as shown in Fig. 13(b). The 
band-limited signal is synchronously detected by the 
multiplex signal detector 48 with a carrier l 2 formed 
by shifting the phase by 90° by using the phase 
shifter 46 from the carrier h obtained by the carrier 10 
regenerator 45, that is, a carrier I2 in phase with the 
carrier for multiplex signal modulation used on the 
transmission side. It is a multiplex signal that the 
detected output is transmitted to. In the multiplex 
signal regenerator 53, the multiplex signal discards 15 
the crosstalk from the main signal in the multiplex 
signal regenerator 53 and is subjected to the 
frequency inversion and polarity inversion so as to 
be a due multiplex signal. The due multiplex signal is 
subjected to a reverse processing by the multiplex 20 
signal processor 54 to the processing by the 
multiplex signal generator on the transmission side. 

Fig. 3 is a block diagram showing, in details, a 
multiplex signal processing circuit of the multiplex 
signal processing apparatus on the transmission 25 
side shown in Fig. 1, in which numeral 20 is a 
multiplier, 21 is a filter and 22 is an oscillator. The 
multiplex signal delivered from the multiplex signal 
generator 8 is multiplied by a signal Fo generated by 
the oscillator 22 in the multiplier 20. Assuming the 30 
multiplex signal to be a signal with a band of 1.25 
MHz shown in Fig. 11(a). and if 1.25 MHz is, for 
example, selected as the frequency of the signal Fo 
generated by the oscillator 22, it follows that the 
output of the multiplier 20 distributes from 0 MHz to 35 
2.5 MHz centered on 1.25 MHz as shown in 
Fig. 11 (b). The output of this multiplier 20 is deprived 
of unnecessary frequency components by the 
band-limiting processing using the filter 21. That is. 
when a low-pass filter having its cut-off frequency of 40 
1.25 MHz is employed as the filter 21, the output of 
the filter 21 results in a multiplex signal which is 
inverted on the frequency axis as shown in 
Fig. 11(c). In this way, the frequency inversion of the 
multiplex signal causes a low frequency component 45 
with a relatively strong power to be transferred to 
higher frequency zone and also the impairment of 
the conventional receivers to be reduced. In addi- 
tion, when the phase of the signal F 0 generated by 
the oscillator 22 is inverted, for example, in every so 
horizontal scanning period, or in every field, or in 
every frame, the polarity of the multiplex signal can 
be inverted. Otherwise, it is possible to invert the 
polarity of the multiplex signal by inverting the 
phase-shifting direction in the phase-shifter 7 in the 55 
multiplex signal superposing circuit 13 shown in 
Fig. 1, for example, in every horizontal scanning 
period, field or frame. As described above, the 
impairment of the conventional television receivers 
can be visually reduced by inverting the polarity of 60 
the multiplex signal. In addition, the crosstalk from 
the main signal to the multiplex signal can be 
suppressed by a configuration of a crosstalk 
reduction filter on the reception side described 
below. CK 



Fig. 4 is a block diagram showing, in details, the 
multiplex signal regenerator in the multiplex signal 
processing apparatus on the reception side shown 
in Fig. 2, wherein numeral 55, 56 are delay circuits, 
57, 58 and 59 are coefficient circuits, 60 is an adder, 
62 is a multiplier, 63 is a filter and 64 is an oscillator! 
Here, numeral 61 is a crosstalk reduction filter 
combining the circuits composed of the delay 
circuits, coefficient circuits and adder. The multiplex 
signal entered from the terminal 51 of the multiplex 
signal separator 51 is fed to a cascade connection of 
the delay circuits 55 and 56. The multiplex signals at 
the input/output terminals of the delay circuits are 
weighted by the coefficient circuits 57, 58 and 59 
respectively, and they are summed up by the adder 
60. The delay time of the delay circuits 55, 56 
depends on the polarity inversion period of the 
multiplex signal on the transmission side. For 
example, in the case of inverting the polarity of 
multiplex signal on the transmission side in every 
horizontal scanning period, the delay time is set 
equal to the horizontal scanning period. The coeffi- 
cient circuits 57. 58 and 59 multiply the input signals 
by, for example, -1/4, 1/2 and -1/4 respectively and 
deliver the results. The polarity inversion of the 
multiplex signal on the transmission side causes the 
multiplex signal and the crosstalk component from 
the main signal, which are obtained at the output 
terminal 51 of the multiplex signal separator 49 
(Fig. 2) on the reception side, to be in a relation of 
frequency interleave. By making use of this relation, 
the crosstalk from the main signal to the multiplex 
signal can be suppressed in the configuration stated 
above. The output of the crosstalk reduction filter 61 
is multiplied by the multiplier 62 by the signal Fo 
generated by the oscillator 64. The output of the 
multiplier 62 is rid of unnecessary frequency compo- 
nents by band-limiting by the filter 63. In other 
words, the processing on the multiplex signal by the 
multiplier 62. filter 63 and oscillator 64 is equal to that 
on the transmission side, that is, in the multiplex 
signal processing circuit 9. That is, by operating the 
processing of frequency inversion and polarity 
inversion on the reception side again, the multiplex 
signal generated by the transmission side multiplex 
signal generator 8 (Fig. 3) is obtained. Or it is 
possible to invert the polarity of multiplex signal by 
inverting the phase shifting direction of the phase 
shifter 46 in the multiplex signal separator 49 shown 
in Fig. 2, for example, in every horizontal scanning 
period, field or frame. In this case, however, the 
coefficient circuits 57, 58 and 59 deliver outputs by 
multiplying the input signal by 1/4, 1/2 and 1/4 
respectively. That is. the crosstalk reduction filter 61 
may be in any configuration other than the above one 
as far as the configuration suits the signal to be fed. 
Here, the signal Fo generated by the reception side 
oscillator 64 should have an identical frequency and 
phase with those of the signal Fo generated by the 
transmission side oscillator 22 (Fig. 3). For that 
purpose, it is better to send out a signal for 
regenerating the signal F 0 on the reception side by 
using a vertical blanking period. 

Fig. 5 is a block diagram showing, in details, the 
multiplex signal processing circuit for delivering a 
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luminance signal Y and a chrominance signal C from 
'< the multiplex signal generator on the transmission 

side shown in Fig. 1 wherein numeral 23 is an adder. 
The luminance signal Y and chrominance signal C 
from the multiplex signal generator 8 are summed up 
by the adder 23 and fed to the multiplier 20.. The 
processing in the multiplier 20. filter 21 and oscillator 
22 is the same as that in the multiplex signal 
processing circuit 9 shown in Fig. 3. 

Fig. 6 is a block diagram showing, in details, the 
multiplex signal regenerator on the reception side 
corresponding to the multiplex signal processing 
circuit on the transmission side shown in Fig. 5, in 
which numeral 64 is a filter, 65 is a delay circuit and 
66 is a luminance-chrominance signal separator. 
Since the multiplex signal entered from the terminal 
51 is formed by superposing the luminance signal on 
the chrominance signal on the frequency axis', only 
the component having no overlapping on the 
frequency axis is entered in the cascade connection 
of the delay circuits 55 and 56 by means of the filter 
64. The multiplex signal fed from the terminal 51 is 
also entered to the delay circuit 65. The multiplex 
signals at the input/output terminals of delay circuits 
55, 56 and 65 are weighted by the coefficient circuits 
57, 58 and 59 respectively, and they are summed up 
by the adder 60. The delay time of the delay circuits 
55, 56 and 57 depends on the polarity inversion 
period of the multiplex signal on the transmission 
side. For example, in the case of inverting the 
polarity of multiplex signal on the transmission side 
in every horizontal scanning period, the delay time is 
set to be the horizontal scanning period. The 
coefficient circuits 57, 58 and 59 multiply the input 
signal, for example, by -1/4, 1/2 and -1/4 respectively 
and deliver the results. As constructed in the above 
configuration, the crosstalk from the main signal to 
the multiplex signal on the components having no 
overlapping part between the luminance signal and 
the chrominance signal on the frequency axis can be 
suppressed. The output of the crosstalk reduction 
filter 61 is entered in the multiplier 62. The process- 
ing in the multiplier 62, filter 63 and oscillator 64 is 
the same as that in the multiplier 62, filter 63 and 
oscillator 64 in Fig. 4. The output of the filter 63 is 
separated into the luminance signal Y and chromin- 
ance signal C by the luminance-chrominance signal 
separator 66 and sent to the multiplex signal 
processor 54. The crosstalk, meanwhile from the 
main signal to the multiplex signal on the compo- 
nents where the luminance signal overlaps^ the 
chrominance signal on the frequency axis is con- 
tained in the chrominance signal C which is the 
output from the luminance-chrominance signal sep- 
arator 66. As the crosstalk component contained in 
the chrominance signal C is transmitted with 
inverting the polarity of the multiplex signal, the 
impairment is visually lessened because the compo- 
nent becomes a complementary color in every 
polarity inversion period. 

Fig. 7 is a block diagram showing, in details, the 
multiplex signal processing circuit for inverting the 
frequency of only luminance signal Y of the lumin- 
ance signal Y and chrominance signal C delivered 
from the transmission side multiplex signal gener- 



ator shown in Fig. 1, in which numeral 24 is a polarity 
inversion circuit. Of the luminance signal Y and 
chrominance signal C delivered from the multiplex 
signal generator 8, the luminance signal Y is entered 
5 in the multiplier 20. The processing in the multiplier 
20. filter 21 and oscillator 22 is the same as that in the 
multiplex signal processing circuit 9 shown in Fig. 3. 
Here, the frequency inversion only is executed and 
the polarity inversion is not performed. The output of 

10 the filter 21 is added to the chrominance signal C 
delivered from the multiplex signal generator 8 by 
the adder 23. The output of the adder 23 is inverted 
of its polarity by the polarity inversion circuit 24 in 
every horizontal scanning period, field or frame. For 

15 example, the polarity inversion circuit 24 can be 
realized by a digital circuit by taking 2*s complement. 
Otherwise, when the polarity of the multiplex signal 
is inverted by inverting the phase-shifting direction 
of the circuit 13 shown in Fig. 1 in every horizontal 

20 scanning period, field or frame, the polarity inversion 
circuit 24 is unnecessary. The multiplex signal 
processed in the above configuration is delivered to 
the terminal 10. 

Fig. 8 is a block diagram showing, in details, the 

25 multiplex signal regenerator on the reception side 
corresponding to the multiplex processing circuit on 
the transmission side shown in Fig. 7, in which 
numeral 67 is a polarity inversion circuit. The 
multiplex signal fed from the terminal 51 is rid of the 

30 crosstalk by the crosstalk reduction filter 61 in the 
same configuration as that shown in Fig. 6. The 
processing performed in the polarity inversion circuit 
67 is the same as that in the polarity inversion circuit 
24 on the transmission side explained in Fig. 7. That 

35 is, a multiplex signal similar to that before trans- 
mission side polarity inversion can be obtained by 
executing the transmission side frequency inversion 
and polarity inversion again on the reception side. Or 
if the polarity of the multiplex signal is inverted by 

40 inverting the phase shifting direction of the phase 
shifter 46 in the multiplex signal separator 49 shown 
in Fig. 2, for example, in every horizontal scanning 
period, field or frame, the polarity inversion circuit 67 
is unnecessary. Here, the crosstalk reduction filter 

45 61 is supposed to be in a configuration suitable for 
the multiplex signal input as described above. The 
output of the polarity inversion circuit 67 is separ- 
ated into a luminance signal Y and a chrominance 
signal C by the luminance-chrominance signal 

50 separator 66. Of the two, the luminance signal Y is 
fed in the multiplier 62. The processing in the 
multiplier 62, filter 63 and oscillator 64 is the same as 
that in the multiplier 62, filter 63 and oscillator 64 in 
Fig. 4. The luminance signal Y which is an output of 

55 the filter 63 and the chrominance signal C which is an 
output of the luminance-chrominance signal separ- 
ator 66 are sent into the multiplex signal processor 
54. 

Fig. 9 is a block diagram showing, in details, the 
60 multiplex signal processing circuit for inverting the 
frequency of only chrominance signal C among of 
the luminance signal Y and the chrominance signal C 
delivered from the multiplex signal generator on the 
transmission side shown in Fig. 1. Rg. 10 is a block 
655 diagram showing, in details, the multiplex signal 
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regenerator on the reception side corresponding to 
that in Fig. 9. The operation is the same as that in the 
configuration shown in Fig. 7 and Fig. 8 except that 
the frequency inversion processing is executed on 
the chrominance signal instead of the luminance 
signal. 

When receiving the composite television signal 
generated by the method of the present invention by 
the conventional television receiver, the band is 
limited by the transmission side inverse nyquist filter 
and the reception side nyquist filter, so that the 
multiplex signal components form double side 
bands in which the higher frequency components 
are more attenuated in regard to the video carrier as 
shown in Fig. 13(b). As described above, the 
multiplex signal is inverted on the frequency axis so 
that the low frequency component with a stronger 
power should be in a higher frequency, the compo- 
nent with larger power is more suppressed of its 
amplitude, and as a result the impairment of the 
conventional television receivers, not only those 
having detection circuits on synchronous detection 
but also those with detection circuits on pseudo- 
synchronous detection and furthermore those with 
detection circuits on envelope detection, is reduced 
in comparison with those not inverting their multi- 
plex signals on the frequency axis. 

In this embodiment, the multiplex signal is syn- 
chronously detected by the multiplex signal detector 
48 after limiting the band by the filter 47, but it is also 
possible to synchronously detect the multiplex 
signal by the carrier I2 and remove unnecessary 
frequencies by the filter. The band of multiplex signal 
is, meanwhile, not limited to 1.25 MHz as described 
herein. In addition, this invention is not limited to the 
television signal but it can be applied also to arbitrary 
vestigial side band amplitude-modulated signals. 
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polarity of a multiplex signal, and synchronously 
detecting in-phase components of the first 
carrier to obtain the main signal; 
second synchronous detection means for ob- 
taining the multiplex signal by synchronously 
detecting in-phase components of the second 
carrier; 

a filter for removing a crosstalk from the main 
signal from the output of said second synchron- 
ous detection means ; and 
means for inverting at least either frequency or 
polarity of an output from said filter. 



Claims 



40 



1. A multiplex signal processing apparatus on 
a transmission side, comprising: 

means for modulating a first carrier by a main 
signal, means for inverting at least either 
frequency or polarity of a multiplex signal; and 
means for modulating a second carrier having a 
different phase from the first carrier by an 
output of said inverting means. 

2. A multiplex signal processing apparatus as 
set forth in Claim 1, further comprising an 
inverse nyquist filter having nyquist characteris- 
tics for filtering the output from the second 
carrier modulating means to form a vestigial 
side band signal. 

3. A multiplex signal processing apparatus on 
a reception side, comprising: 

first synchronous detection means for receiving 
a signal formed by modulating a first carrier by a 
main signal, and a signal composed of a signal 
formed by modulating a second carrier having a 
different phase from that of the first carrier by a 
signal inverted of at least either its frequency or 
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